Modifying the length of the Huntington's disease (HD) CAG repeat, the major determinant of age of disease onset, is an attractive therapeutic approach. To explore this we are investigating mechanisms of intergenerational and somatic HD CAG repeat instability. Here, we have crossed HD CAG knock-in mice onto backgrounds deficient in mismatch repair genes, Msh3 and Msh6, to discern the effects on CAG repeat size and disease pathogenesis. We find that different mechanisms predominate in inherited and somatic instability, with Msh6 protecting against intergenerational contractions and Msh3 required both for increasing CAG length and for enhancing an early disease phenotype in striatum. Therefore, attempts to decrease inherited repeat size may entail a full understanding of Msh6 complexes, while attempts to block the age-dependent increases in CAG size in striatal neurons and to slow the disease process will require a full elucidation of Msh3 complexes and their function in CAG repeat instability.
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Introduction
Huntington's disease (HD) is a dominantly inherited neurodegenerative disorder caused by the expansion of a CAG repeat within the HD gene encoding huntingtin (Huntington's Disease Collaborative Research Group 1993). The HD CAG expansion initiates a protracted cascade of events that results initially in the degeneration of medium-spiny neurons in the striatum, motor, cognitive and psychiatric decline and eventual death (Vonsattel et al.,1985; Harper 1999) . The mutant HD CAG repeat is remarkably unstable when transmitted to subsequent generations, with a bias towards expansion in transmissions from fathers (Duyao et al., 1993; MacDonald et al., 1993; Zuhlke et al., 1993; Telenius et al., 1994; Wheeler et al., 2007) . The repeat also exhibits somatic instability, undergoing expansion particularly in the striatum (Telenius et al., 1994; Kennedy et al., 2003; Shelbourne et al., 2007; Veitch et al., 2007; Gonitel et al., 2008) . Significantly, age of onset and disease severity are highly dependent on CAG length (Duyao et al., 1993; Andrew et al., 1993; Snell et al., 1993; Stine et al., 1993; Gusella et al., 1996) . Therefore, as intergenerational instability alters the inherited HD CAG repeat length and somatic instability further alters repeat length in the target tissue, understanding the factors that influence both intergenerational and striatal instability is critical as these factors may modify the disease.
HD homologue (Hdh) CAG knock-in mice (White et al., 1997; Wheeler et al., 1999) that replicate the genetic mutation in HD patients provide ideal models in which to study the instability of the HD CAG repeat in its appropriate genomic context. We have shown that Hdh Q111 knock-in mice recapitulate many features of repeat instability seen in patients, namely intergenerational repeat length changes with a paternal expansion bias at frequencies seen in humans, and somatic expansion that is predominant in striatum (Lloret et al., 2006; Wheeler et al., 1999) . Importantly, Hdh Q111 mice, exhibiting accurate expression of mutant huntingtin, also display early presymptomatic phenotypes that exhibit key features of the human disease mechanism, namely, 
